The Granites-Tanami Orogen (GTO) is a Palaeoproterozoic terrane located on the southern margin of the North Australian Craton, which hosts world-class and widespread gold deposits. The interpretation of crustal-scale reflection seismic data combined with stratigraphic and geochemical studies has revealed that the architecture of the orogen is that of a basin that has been subsequently inverted, deformed and intruded during a series of collisional events coincident with: a) the amalgamation of the Kimberley and Tanami basins along the Halls Creek Orogen to form the North Australian Craton; and b) the amalgamation of the North Australian Craton with the Central Australia Craton at ca. 1800 Ma. These continent-continent collisions have left the GTO with a complex poly-deformed structural history riddled with overprinting relationships, re-activated structures and puzzling geometries. As with much of continental Australia, the GTO is poorly exposed and deeply weathered. A series of younger cover sequences further add to the difficulties of deciphering the complete structural history of the orogen. In this paper we use combined potential field (gravity and magnetic) interpretation together with structural outcrop mapping to reveal mechanisms and structural complexities, which could not be sufficiently identified without this combined geology and geophysical approach.
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The regional DGTO1 event resulted in north to northeast trending isoclinal fold trains (F1) of the Tanami Group with wavelengths of ~10 km or greater. On a regional scale, F1 folds are recognized through the interpretation of joint gravity and magnetic anomalies. In outcrop, DGTO1 is recognized as isoclinal folds (F1) with a strong axial planar fabric (S1), which has generally resulted in bedding (S0) transposition subparallel to this foliation. Gold mineralization within the GTO is coincident with DGTO2, which is recognized in regional aeromagnetic data as poly-phase deformational interference figures caused by the refolding of F1 folds around axes trending E to ESE. On the outcrop scale, F2 is recognized as two end members being: a) a strongly developed ESE-trending axial planar fabric resulting in the transposition of S1 into S2; and b) an ESE-trending axial planar cleavage crosscutting S1 at various angles depending on the orientation of the F1 folds. Both DGTO1 and DGTO2 occurred at greenschist facies. DGTO1 precedes the emplacement of granitic plutons, whereas DGTO2 was broadly coeval with granitic emplacement. Both of these deformation events represent thin-skinned folding of the Tanami Basin stratigraphy accompanying: (1) the collision with the Kimberley Craton along the Halls Creek Orogen to the NW during ca. 1850 Ma to form the North Australian Craton (NAC); and (2) collision of NAC with the Arunta Orogen in the Central Australian Craton to the south during the ca. 1800 Ma DGTO2.
